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(21)4773792/26 
{22)26.12.89 
(46)23.11.92, Bioii. N2 43 

(71) UeHTpa/ibHMfl f^ayMHO-MCC/ieAOBarenb- 
cKMPi AH3e/ibHbii?i MHCTMTyr M JleHMHrpaACKMP^ 
TexHo/iornnecKMi^ mhcthtyt mm. /leHCOBexa 

(72) A.B.OcAOpOB, B.M.MaaypoB, OAHmkm- 
(}>opoB, Jl.n.SaftMeHKO. lO.A.MMKyreHOK. 
/I.M.KuceneBa m B.A,nppCKypnKOB 

(56) riaTeHT Be/iMKo6pMTaHwii 1569991, 
K/i. BO-1 D27/0a 1980. 

(54) MAC/lflHblW CDl/lilbTP 

(57) Mac/iflHuR <t)ii/ibTp MOKeT Swrb ncnonbso- 

BdH B CMCTCMaX CMBSKM Kap6lOpaTOpHWX M AM- 

senbHwx ABMrare/iert w b 
Ten/io3HeproycTaHOBKax f^n^ ommctkm cMaaoM- 



2 • 

Horo Mac/ia m A^MTe/ibHdro noAA^P^KBHUfi Ha 
BbicoKOM ypoBHe ero 4)M3WKO-XMMin4ecKMX 
CBOPkcTB. MaoSpeieHMe nosBO/iAer yse/ivmurb 
pecypc paBoTU 4)WibTpoMaTepMana MaawHoro ! 
<j)vtnbTpa M cHM3MTbTeMn crapeHvw cMasoMHOro Mao- 
na nyreM yBenwHeHMfl npoAOJi)KMTeAbHOCTii 
nocTyniieHMfl npvicaAOK m 4)W/ibTpa b cmbsoh- 
Hoe Macno 6e3 He>KenaTe/ibHoro noBbiiueHWfl 
ero BflSKOCTM, A^ji aroro noniiMepHut^ nanon- 
Hvnenh c npucaAKawn. pacnono)KeHHbift mbx- 
Ay cnoBM <t)M/ibTpoMaTepiiajia m buxoahwm 
naTpy6K0M. BwnoAHeH b bmab nopwcTWX Hepa- 
CTBOpMMbix b Macne rpaHyn, a OTHOiueHiie npo- 
MSBeAeHMR nnomaAM noaepxHOCTn rpanynw m 
cpeAHero paaMepa ee nop k oSbCMy rpaHynw 
nexcMT 8 AwanasoHe 0,0001-0,004. 3 mh. 



MaoBpejeHwe oTHOCMTcn k ycxpoi^CTBaM 
An« <t)iinbTpauMM m M0)KeT 6wTb iicnoiibSOBaHO 
B cMcxeMax cwasKM Kap6iopaTOpHbix m AMse/ib- 
Hbix ABMrare/ieft m b TenfloaHeproycTaHOBKax 

AHH OMMCTKM CMaSOHHOrO MBC/ia. 

UlaaecTeH <t)M/ibTp MacnnHw^ (nar, Benn- 
Ko6pMTaHMM Ms 1569991 , saflB/ieH 5.1 1 .1976 r. 
isfe 46175/76. ony6/iMKOBaH 25.06,1980 r,, 
K/i. B.01 D 27/00), Bbi6paHHbi» waMW aa npo- 
TOTMn. On/ibTp Mac/iflHbi« coeTOWT M3 Kopny- 
ca, 4)M/ibTpo3/ieMeHTa, BbixoAHoro m BxoAHoro. 
naTpyOxa c APocce/ieM, o5paTHoro m nepeny- 
CKHoro KnanaHa, ynnoTHeHufi m npy^wH. Oco- 
BeHHOCTbio (|)vi/ibTpa iiB/i«eTC« nanrntAB 
paaMemeHHoro BHyrpui Kopnyca HaA4>MnbTpy- 
joiUMM 3/ieMeHTOM Hano/iHMie/is? b BMAe wac- 

CUBHOrO KO/lbUa M3 MBA/ieHHO 
pacTBOpflioiuMXCfl B Mac/ie BbicoKOMoneKy/ipp- 
Hux noflUNiepoB. cMemaHHwx c npucaAKSMM, 
y/iymuaiomMMM sKcn/iyaraMMOHHwe CBOftcxBa 



Macna. CxopocTb pacTBOpeHWfl nonnMcpoB w 
nocryn/ieHMiT npucaAOX a Mac/io pery/inpyeTcn 
orpaHMHeHweM noBepxHOCTW xoHTaKta no/i- 
MHepHoro Konbua c Mac/ioM npvi noMomwcne- 
i^ma/ibHoro orpanrnvaenn. 

Heo6xoAviMo oTMerMTb, mtq b kb^kaom ms 
paccMorpeHHbix c/iyMaea nocreneHHoe no- 
CTynAeH«4e npucaAox n3 <{>vinbTpa b cMaaoMHoe 
Mac/io noaBonner yaeAMmiTb pecypc paBoxw 

npHMCHHeMOrO 4>MAbTp03/ieMeHTa BCiieACT- 

B^e yMeHbUjeHMfl MHTeHCWBHOCXM npouecca 
cxapeHMfl Macna w za cnet cxa6ii/ibHoro noA- 
AepxaHMfl 6/idronpMflXHoro peMcviMa <t)n/ibTpa- 
(oxcyxcxBwe npe>KAeBpeMeHHOt% aaOuBKH. 
4>M/ibTpoMaxepna/ia, 6o/iee 3<t)<|)eKXMBHwPi ox- 
6op HepacxBOpMMbix sarpflaHeHufi). ripn 3xom 
liSBBCXHO, Hxo HawnyHUJiie ycnoBvifl pa6oxw 
<j)M/ibxpa AOCXMraKJxcsi, ec/iw nocxynoeHwe 
' npMCdAOK oSecneHMBaexcfl co cxopocxbio. 



BEST AVAILABLE OOPV 



1776423 



paDHoi^ CKopocTM MX cpd6aTUBaHMfl B ABwra- 
Te/je. 

K HeAocraTKaM npoTomna OTHOCSTCfl 

CpaBHMTe.HbHO HM3Kafl 3<|)(|)eKTMBH0CTb MC- 

no/ib3yeMoro no/iMMepHoro Ko/ibqa Ann nocre- 
neHHoro BBOAd npucaAOK b CMaaoMHoe mono. 
TaKt a npoqecce pa6oTbi <|)MnbTpa HaS/uoAaer- 

C« C/IHUJKOM 6wCTpbl« BblXOA npiiCBAOK MS 

no/iMMepHoro Ko/ibqa npw ero pacTBopeHWM, 

MTO CBflSaHO C MSMeHeHMeiM reOMeTpMMGCKOft 

(fopMw, o6beMa m nnomam KOHiaKTa Ko/ibua 
c MacnoM BHe aaBMcwMocTM or cneqwa/ibHoro 

OrpaHMMMTe/151, KOTOPWW 3<J)(|)eKTMBeH TO/lbKO 

Ha paHHeft ciaAMM pacTBopeHWA no/iMwepHoro 
Ko/ibua. Bc/ieACTBue aroro npoAO/i>KMTe/ib- 

HOCTb AOSWpOBaHMfl npWCaAOK M3 <|)M/1bTpa He 

npeebiujaeT 100-150 nbcob. npwMeM CKOpocTb 
BBOAa npMcaAok b Macflo h6 cooTBSTCTByeT 
CKopocTM MX cpaBaTWBaHMs? B ABMraiene. Pac- 
noflOxceHne Konbua wa BwcoKOMo/ieKy/iwpHux 
no/iWMepoB c npMcaAKaMM ao <()M/ibTpo3/ie- 
Menra rpmboamt k CM/ibHOMy sarpsiSHeHMio 
noBepxHocTM Ko/ibua hepacTBopuMWMM ocaA- 
KaMM M CMo/ioo6pa3HbiMM npoAyKTaMM. coAep- 
^kaiAMMwcfl B pa6oTaiomeM Mac/ie, mo rame 
OTpMuare/ibHo snmer Ha a<})(t)eKTMBH0CTb bbo- 
Aa npMcaAOK. KpoMe Toro. no Mepe pacTBope- 

HMH nO/lMMepHOrO KO/lbMa npOMCXOAMT 

He^Ke/iarenbHoe noBUojeHne baskoctm wacna 
aa CHer aaryLuawiuePi cnoco6HocTM no/inwe- 
pOB, MTO aarpyAHfieT npouecc <()M/ibTpauMM, 

YKaaaHMbie HeAOcraTKM Macn^iHoro <|)M;ib- 
Tpa npMBOAflT K CHM>KeHMio pccypca paSoTU 
npMMeHfleMoro c^n/ibTpoMarepMa/ia (<J)MjibTpo- 
a/ieMSHta) m, kbk cneACTBMe, k yBenwHeHMio 
TeMna crapenMa CMaaoHHoro Mac/ia. 

Ue/ib MsoSpeTeHMfl - yBenwHeHMe pecypca 
paSoTu (frMnbTpoMarepna/ia Mac/iflHoro <J)M/ib- 
Tpa M CHM«eHMe reMna crapeHMn CMaaoMHoro 
Macna. 

riocTaB/ieHHaq ue/ib AocTMraercfl Ten, mto 
B MacflflHOM (})M/ibTpe. coAep>KameM Kopnyc, 
KpwuiKy. Bxop,HoiH M BbixoAHoCii.naTpySKM, c/ioi?i 
(})M/ibTpoMaTepMa/ia m no/iMMepnwf^ Hano/iHM- 
Tent c npMcaAKaMM. pacnono>KeHHbit^ Me>KAy 
c/ioeM <})M/ibTpoMaTepMa/Ta.M buxoahwm hbt- 

py5K0M M BWnO/IHeHHWi?! B BMAe nopMCTwx, 

HepacTBopMMwx BMac/ie rpany/T, n/ioiuaAb no- 
BepxHocTM, o6i>eM M cpeAHMft pasMep nop ko- 

TOpWX CBflSaHbl COOTHOtUeHMeM 

0,000 1<(S R)/V < 0,004, 
tAe S - n/ioiuaAb noaepxHOCTM rpanyii; 

V - o6beM rpany/i; 

R - cpeAHMfl pasMsp nop. 

B KaMecTBe npMcaAOx k MacAy Moryr 5biTb 
Mcno/ib30BaHw cy/ib(j)OHaTw, (J)Occ})OHaTbi. ^e- 

H0/1«TW, Ca/lMUMiiaTbl. AWtMO(f>OC<|)aTW MBTan- 

/»08. saTpyAHeHHwe <}>eHo;ibi. 

a/iKCHMilCyKMMHMMMAbl M AP.. HpMMeW KBK 6 
5KMAK0M. TaK M B TBCpAOM BMAC. fpaHynW nO/1- 



MMepHoro Hano/iHMTe/iH MoryT 6wTb MaroTOB- 

/leHbl TBKKe M3 HepaCTBOpMMMX B MaC/ie MMK- 

ponopMCTwx MeM6paH. 

Ha <|)Mr. 1 M <|)Mr, 2 npeACTasneHa kohct- 
5 pyKTMBHd5i cxeMa npeA/iaracMoro (|)M/ibTpa. 
Ha <t>Mr. 3 npeACTaa/ieHhi rpatJJMKM no BwxoAy 
npMCBAOK M3 npoTOTMna M npeAnaraeMoro 
Mac/iflHoro <I>MiibTpa a saBMCMMocTM OT BpeMe- 
HM paSoTfal ABMrareAfl. 
10 Mac/ifiHbi() ^mhxp coctomt m3 Kopnyca 1 . 
c/iofl <>MnbTpoMaTepMa/ia 2. Mcno/ibsyeMoro b. 
<|>M/ibTpo3/»eMeHTe oceaoro ((t>Mr 1) m/im paAM- 
.a;ibHoro ((frwr. 2) TMna, HarroflHMTenf? 3, awnon- 
HCHHoro 8 BMAe noiiMMepHUx rpaHyTi c 
15 npMcaAKaMM, KputuKM 4. BxoAHoro naTpy6Ka 5 
c APOcce/iCM 6, BbixoAHoro naTpy5Ka 7, yn/iOT- 

HOHMft M npyjKMH, 

MacnnHbi« <j)M/ibTp pa6oTaeT c/ieAyiouiMM 
o5pa30M. 

20 3arpfl3HeHHoe mbc/io Mepea axoAHOft naT- 
pySoK 5, Apocce/ib 6 nocTynaeT a Kopnyc 1. 
npoxoAMT Hepe3 <t)M/ibTpyK)iuMt^ MaTepna/i 
<{)M/?bTpo3/TeMeHTa 2, TAe hpomcxoamt ohmctkb 
Mac/ia, noc/ie nero OMwaaeT cno(^ rpany/i 3 M3 
25 HepacTBopMMoro b Mac/ie MMRponopwcroro 
no/iMMepa» rAe oGoratuaeTcn npMcaAKaMM, m 
Hepea BWxoAHOft naTpyOoK 7 buboamtcji via 
<}>M;}bTpa. 

nociyn/ieHMe npMcaAox a CMaaowHoe wac- 

30 no npOMCXOAMT 3a CHBT MX AM(|j4>y3Ml1 M3 MMK- 

poo6beMOB no;?MMepa. npM aroM 
onTMMa/ibHafl CKopocTb m ho/ihotb awxcAa 
npMCBAOK onpeAe/iaeTCfi reoMerpMMecKWMM 
xapairrepMCTMKaMM no/?MMepHbix rpawy/i m 
35 pasMepaMM MWKponop. ripw pasMeiueHMM rpa- 
Hy/i noc/ie c/ioa <|)M;ibTpoMaTepMa/>a ncK^iOHa- 
eTCfl MX CM/ibHoe 3arpfl3HeHMe 

HepaCTBOpMMbIMM ocaAKaMw M CM0/I006pa3- 

HbiMM BemecfaaMM, npM Mcno/ibsoaaHMM ne- 
40 pacTBopMMoro no/iMMepnoro Hano/iHWTe/ifl ne . 
npOMCXOAMT He)Ke/iaTe/ibHoro noBbiiueHMfl 
BnsKocTM Mac/ia. PasMemeHMe rpaHy/i nanofl- 
HMTenfl noc/ie CiiOH ct>M/ibTpoMatepMa/ia, xpo- 
Me Toro, no3BO/i«eT McnonbsoBaTb mx b 
45 KanecTBe ApeHBXHoro c/ion m6o 3KcnaHAepa. 
CpaBHWTe/ibHan xapaKTepMCTWKa pa6oTW 
npeAnaraeMoro (fM/ibTpa m npoTOTMna npeA- 
CTaa/ijSHa b Ta5/i. 1 m Ta5/i. 2, 

cn io c^wf "P*^ OTHOUIGHMM 

50 (S.R)/V>0,004 apeMSi no/iHoro bwxoab npMca- 
AOK M3 <^Mi^bTpa He npesbftJuaeT SToro noKasa- 
JcfSwv^ npoTOTMna. HpM OTHoaieHMn 
(S,R)/V<0,0001 cymecTBeHHo CHM^aeTCfl no/?- 
HOTa BwxoAa npMcaAOK (ao 60%). Hpn cootho- 
55 ujeHMM 0.0001<(S R)/V< 0,004 BpeMP 
a*(J>e»cTMBHoro nocTyn/ieHMfl npucaAOx m3 
({>M/ibTpa BoapacTaeT co 120-150 wacoa, kbk y 
npoTOTMna. ao 500-600 nacoa. 3to noseo/ifl- 

GT, COOTDeTCTBSHHO, yBB/IMMMTb pCCypc pa5o- 

npMMeHseMoro 4)MnbTpoMaTepM3/ia 
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((t)i4/ibTpo3/ieMeHTd), a TaiuKe 6o/i8e A/f^Te/ib* 
Hoe epeMR noAAep^KMBarb aKcnnyaTauMOHHbie 
CBO^^CTBS CMa30MMoro Macna Ha bmcokom 
ypoBHe 3a cmbt cHM>KeHM« TeMna ero crape- 
HMfl. Kpowe Toro, KaK c/ieAyer m laS/). 1 , mok- 
HO iiyMiue cor/iacosaTb npoAOiixcuTe/ibHOCTb 

3<|>(|)eKTMBH0f^ OMMCTKM MaC/ia PpMHeHlieMUM 

(t)VinbTpoMaTepiia;iOM c npoAO/i)KkiTeiibMOCTbio 
nocryn/ieHMw npucaAOK. 

B Ta6n. 2 npeACTasneHbt cpasHHTe/lbHue 
peay/ibTdTbi no B/iii»HMK> no/iiiMepHoro Hano/i- 
HMTe/iJi npoTOTMna n npeAiriaraeMoro i^mhrpB 
Ha pocT BR3K0CTM cMasoMHoro Mac/ia BcneACT- 
Bt/ie 3aryLua(0iueC^ chocoGhoctm nonnMepoB. 
KaK c/ieAyer us npuBeAeHHWx AaHHbix» otho- 
CMTe/ibHbi£^ pocT BflSKocTM MBC/ia npn Mcnonb- 
30BdHtiM npeA/iaraeMoro <t>M/ibTpa no 
cpaBHeHHK) c npoTOTkinoM npaKTimecKM ot* 
cyiCTByeT. 3x6 oO/iemaeT npouecc c|)M/ibTpa- 

KdK BiiAHO M3 <})i^r. 3, npeA^araeMuf) 
(t>M/ibTp (KpMBafl 2) no cpjasHeHHK) c npOTOTM- 
noM (Kp(4Ba» 1) o6/iaAaeT onTdMa/ibHof) CKopo* 
CTbK) BBOAa npMCdAOK B CMBSOHHoe Macno« 

KOTOpafl XOPOUJO COOTSeTCTByeT CKOPOCIM 

cpa6aTbiBaHyifl rpmcbaok b AaiiraTene(KpiiBdA 
3), MTO cnocoScTByer AOCTUxceHnio Haki/iyMUitix 
ycnoBMj^ pa60Tbi Mac/ifiHoro 4>M/ibTpa. 

TaKMM o6pa30M, HOBMSHof^ M cyiuecTBeH" 
HWMM OT/iMMMflMM npeA/^araeMoro Mac/iflHoro 
<|)MnbTpa flB/iflercJi to, mto b MSsecTHOM m3C/i«- 
HOM <{)M/ibTpe, cocTOflineM M3 Hepa36opHoro 
Kopnyca, c/ion <t>i/i/ibTpOMaTepiia;ia, obix^AHO- 
ro M BXOAHoro naTpy6Ka c APOCce/ieM, odpar* 
Koro M nepenycKHoro Knanana, yn/iotHeHnf) m 
npyKHH, a TdK>Ke no/inMepHoro Hano/iHMTe/Ysi 
B BUAe pa3Meu4eHHoro hba 4>iinbTpo3neMeH- 



TOM MaccMBHoro KO/ibua M3 Mac;iopacTBopM- 
MUX noriMMepoB c npkicaAKaMti, y/iyMuiaiotMM- 
MM cB0(^cTBa CMaso^Horo Macna. vt 
orpaHMMWTe/in noBepxHocTii KOHtaKTa no/i- 

5 MMepMoro Konbua c MacnoM, c ue/ibK) yeenime- 
HUR .pecypca pa6oTbi 4)MiibTpoMaTepMaiia n 
CHM)KeHMfl TOMna crapeHMR cMddOMHoro Macna 
no/inMepHfaiA HdnonHvrre/ib Bbino/iHeH b bmag 
rpaHyyi vi3BecTHoro MMKponopucToro HepacT- 

10 BopMMoro B M8C/ie BucoxoMoneKynnpHoro 
no/iiiMepa, b MiiKpoo6beMax xoToporo Haxo- 
AflTCfl npMcaAKM, yiiymuaiotAMe CBoAcxBa Mac* 
na, npHHCM rpaHynbi pacnono»<eHbi Me3KAy 
cjrioBM'xtJM/ibTpoMaTepna/ia m BwxoAHbiM nax- 

15 py6K0M (BKyrpM ^M/ibTpOMaTepvia/ia bhb 
ero}, a oTHouieHne npovisBeAeHiifl nnoiuaAii 
noBepxHOCTM H cpeAHero pasMepa nop no/i* 
MMepHov^ rpaHy/iu k ee o6b6My cocTds/ineT or 
0,0001 AO 0,004. 

20 

OopMy/ia naoOpexeHMR 
Mac/iAHbiA <t>M;ibTp, coAep^au4vi^ xopnyc. 

KpUUiXy, BX0AK0f)M .BblX0AH0(i^ ndTpySKvi, C/10A 
(|>t4/ibTpoMaTeptia;ia 14 nonnMepHuA Hano/iHui- 

25 re/lb c npvicaAKaMvi, or/iiiMaiotuvincfl 
TeM» HTo, c qe^bK) ysenmeni^si pecypca pd5o- 
Tu <{)MnbTpoMaTepMa/ia m cHiDKeHun reMna' 
crapeHMfl Mac/ia, nonMMepHbi^ Hano/iHUTe/ib c 
npMcaAKdMui pacnoiioxceK Me)KAy cnoeM ^vkhhr 

30 TpoMarepviana ti buxoahum narpyOKOM m bu- 
no/iHeH 8 BMAe nopucxbix HepacTBopuMbtx b 
MBc/ie rpaHy/i, nnomaAb S noaepxHoCTM, o6v 
BM V H cpeAHtiA pa3Mep R nop xoropbix CBflsa- 

HM COOTHOUJeHHeM 

35 

0,0001< 4r-< 0.004. 
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